Patients with fibromyalgia have a high risk of temporary and permanent work disability. Little is known about the effects of fibromyalgia rehabilitation on work disability. Objective: To determine whether a specific fibromyalgia rehabilitation programme is superior to a non-specific musculoskeletal rehabilitation of patients with fibromyalgia in terms of work disability. Methods: A prospective observational study of 215 local government employees with a 6-year post-intervention follow-up to monitor the occurrence of long sick-leave and disability pensions among the participants of two different fibromyalgia rehabilitation programmes. Results: Specific fibromyalgia rehabilitation was not superior to a non-specific musculoskeletal rehabilitation, with the corresponding hazard ratios (95% confidence intervals) after adjustments being 1.02 (0.75-1.40) for long sick-leave, 1.18 (0.75-1.87) for very long sick-leave, and 1.07 (0.63-1.83) for disability pension.
INTRODUCTION
Fibromyalgia syndrome (FM) is a disorder characterized by chronic widespread musculoskeletal pain and the presence of at least 11 out of 18 specific muscle-tendon tender sites (1) . Fatigue and disturbed sleep are commonly associated with this pain syndrome. The precise aetiology of FM is unknown, but peripheral or central hyperexcitability and sensitization in the nervous system have been hypothesized (2, 3) . The estimated prevalence of FM in the general population is 2-5%, and females are over-represented compared with men, with ratios varying between 8:1 and 20:1 (4) (5) (6) . FM is presented as a chronic condition where remissions are rare and the prevalence of the disorder increases with age (7) . Since the symptoms often begin in early adulthood, FM causes essential losses in working capacity (8) . In a recent population-based cross-sectional study, 15 .9% of the respondents with self-reported FM showed permanent disability to work (9) . In another recent occupational cohort study, FM was associated with a substantial burden of recorded medically certified sickness absence (10) . A study based on a health-insurance database in the USA indicated that patients with FM utilize pain-related pharmacotherapy almost twice as much as age-and gender-matched subjects without FM (11) .
Education and physical exercise have been proposed as the cornerstones in the non-pharmacological treatment of FM (12, 13) . A multidisciplinary approach combining patient education, physical exercise, cognitive behavioural therapy, relaxation training and pharmacotherapy has been suggested to be effective in reducing the symptoms of FM (14, 15) . However, a recent review on the non-pharmacological treatment of FM showed that the effects of interventions are limited and positive outcomes frequently disappear in the long run (16) . Existing studies have reported diverging results. A major limitation is the relatively short duration of the follow-up periods after the interventions. To our knowledge, there is only one study with a follow-up of 4 years (17) . Thus, there is a lack of knowledge on what type of rehabilitation intervention is the most effective in reducing work disability among patients with FM.
We were interested in comparing the effects of 2 multidisciplinary rehabilitation programmes on work disability among patients with FM. We conducted an observational study with a follow-up period of 6 years among local government employees who had been diagnosed with FM and who participated in either of the two rehabilitation programmes: a specific multidisciplinary inpatient FM rehabilitation course, designed according to the recommendations presented in many reviews, or a nonspecific inpatient rehabilitation course, designed for subjects with musculoskeletal disorders and without any FM-specific content. Both rehabilitation interventions were provided by the Social Insurance Institution (SII) of Finland. We hypo thesized that participation in the rehabilitation course designed specifically for patients with FM would be more effective in reducing work disability, as indicated by the risk of long-term sickness absence and disability pension, than participation in a nonspecific musculoskeletal rehabilitation programme.
METHODS

Study population
This study is a part of the ongoing 10-town study examining workrelated determinants of health among all full-time local government employees working in 10 Finnish towns (18) . From the employers' records, we identified the eligible population, i.e. 67,106 local government employees who had been employed for at least 10 months in one year between 1994 and 2002. The data on participation and primary indication for rehabilitation (diagnoses) were retrieved from the SII register by using the employees' personal identification codes. From the eligible population, a total of 7440 employees had participated in some type of rehabilitation provided by the SII between 1994 and 2002 (19) . Of them, 124 employees participated in a specific FM inpatient rehabilitation programme and 94 employees with FM diagnosis as the primary indication for rehabilitation in a non-specific inpatient musculoskeletal rehabilitation course or individual inpatient rehabilitation. The mean follow-up period was 5.5 (standard deviation (SD 0.9)) years for the participants of the FM courses and 5.4 (1.1) years for the participants of the non-specific musculoskeletal rehabilitation.
The ethics committee of the Finnish Institute of Occupational Health approved the study.
Two rehabilitation programmes for patients with FM
In Finland, the SII is the provider of certain disease-or disorderspecific rehabilitation interventions that are discretionary for the SII and based on the annual budget confirmed by the Finnish Parliament (19) . The interventions are often called "courses" because they take place at rehabilitation centres on an inpatient basis, in groups of 8-10 people, and are divided to 2 or 3 periods. The purpose of rehabilitation is to provide the rehabilitees with means for active self-care and to maintain or restore their work ability. A common goal is also to reveal symptoms of musculoskeletal origin and to instruct and motivate individuals in physical exercise.
The participants of the specific FM courses were selected by the local SII offices, and to verify the diagnosis, a statement by the treating physician or specialist was warranted. The courses were implemented on an inpatient basis and divided into 2 separate periods within 6 months, totalling 15 days. The programme of the FM courses was multidisciplinary in character, with contributions from a physician, a psychologist, a physiotherapist, an occupational therapist, an exercise adviser, a nurse, and a social worker. The aim of the FM courses was, in compliance with the SII guidelines, to "promote an active rehabilitation process by providing information about the disorder, encouraging rehabilitees in coping with symptoms and helping rehabilitees to find, develop and utilize different means of self-care in order to enhance self-efficacy". For the content, the FM course programme followed the recommendations described by many authors (12) (13) (14) (15) . As it is recommended that the exercise has to be individually designed, at the beginning of every course the aerobic capacity of all participants was measured and the level of exercise matched up accordingly. Also, in line with the recent recommendations for treatment of FM that cognitive behavioural approach should be included; the practical sessions on coping in daily life were based on such an approach.
The participants of non-specific musculoskeletal rehabilitation were offered one of the 3 possible rehabilitation interventions provided by the SII: a course for patients with symptoms related to several parts of the musculoskeletal system (n = 18), a course for elderly employees with notable functioning disability (n = 40), or individual medical rehabilitation (n = 36). The last-mentioned was possible when, on medical grounds, individual rehabilitation was preferable to group-based courses (19) . All of these non-specific musculoskeletal rehabilitation interventions lasted longer than FM courses and the time-spans of the whole rehabilitation process were also longer. Courses for patients with multifocal musculoskeletal symptoms and individual rehabilitation periods lasted a total of 17 days in 2 periods within 6 months. The courses for elderly employees with notable functional disability were carried out in 4 periods totalling 33 days within 18 months. The selection to non-specific musculoskeletal courses took place at the SII offices similarly to FM courses, and was likewise based on the statements from the treating physicians with verified diagnosis of FM. While the number of rehabilitation centres offering FM courses was limited, employees with FM diagnosis and a need for non-pharmacological treatment were offered participation to non-specific musculoskeletal rehabilitation.
Both types of intervention were based on a multidisciplinary programme, but the emphases diverged. The FM courses focused more on education, with a low level of physical strenuousness. In non-specific musculoskeletal rehabilitation, on the other hand, the proportion of education was smaller, and the emphasis was on aerobic exercise and muscle strength. The participants of non-specific musculoskeletal rehabilitation were not given any information about FM-specific issues and they did not have educational small-group discussions or practical sessions on finding suitable coping strategies and integrating theoretical knowledge to practical measures. Instead, they were instructed and motivated to gradually increase strenuous aerobic exercise and to apply active self-management for musculoskeletal symptoms. The main similarities and differences between the programmes of the specific FM courses and non-specific musculoskeletal rehabilitation are shown in Table I . 
Assessment of baseline health status
Details concerning the participants' age, gender and occupational status (manual, lower-grade non-manual, higher grade non-manual) were obtained from the employers' records. To assess any prevalent severe and/or chronic diseases at baseline, we obtained, from the SII prescription register, data on special medication reimbursements paid out during the intervention year. In Finland, the national sickness insurance scheme provides reimbursement up to 72-100% of the costs of special medication for many chronic and severe diseases, such as hypertension, asthma, coronary heart disease, cancer, diabetes and epilepsy. As regards psychiatric diseases, people with psychotic disorders are entitled to special medication reimbursement.
To measure the consumption of analgesics and antidepressants, we used data obtained from the prescription register of the SII. The national sickness insurance scheme covers the entire population, and provides reimbursement for all outpatient prescriptions classified according to the World Health Organization Anatomical Therapeutic Chemical (ATC) classification code (20). The defined daily dose (DDD) is the assumed average maintenance dose per day for a drug used for its main indication in adults. To obtain and accurate estimate of annual analgesic and antidepressant consumption, we used the SII prescription register and calculated DDDs for the purchases of prescribed analgesics (ATC code N02 and M01A) and antidepressants (ATC code N06A) for the participants of each intervention group in the rehabilitation year and for all the employees in the same organizations in the year 1999. The annual purchases of these drugs were divided into 3 categories: none, < 100 DDDs, and ≥ 100 DDDs.
Data on annual sick-leave days were collected from the employers' records (by using the personal identification codes) for each rehabilitee in the rehabilitation year (between 1994 and 2002) and for all employees in the cohort (n = 45, 837) in 1999. The employers participating in the 10-Town study are obliged to record each period of sick-leave for every employee, including the dates when each period of sick-leave starts and ends. In accordance with the regulations, each sick-leave certificate must be forwarded for recording.
Assessment of post-intervention sick-leave and disability pension
To measure the occurrence of sick-leave after the intervention, we obtained data from the national sickness insurance register of the SII. The national sickness insurance scheme provides compensation for all sick-leave longer than 10 days. The compensation is 60% of the salary and it is paid to an employee (or to the employer in case an employee is paid salary during the sick-leave) for one year at maximum. From the SII register, we retrieved the start and end dates of all those sick-leaves entitling to the compensation and, separately, of very long sick-leave (≥ 90 days) between 1 January 1994 and 31 December 2006. Long-standing illnesses, such as musculoskeletal disorders, have been shown to be associated with sickness absences of longer duration (21, 22) .
Data on disability pensions granted after the intervention (including full and partial disability pension, individual early retirement pension, fixed term disability pension, and pension because of injuries) were collected from the national pensions register maintained by the Finnish Centre of Pensions. This register provides virtually complete information on retirement at population level. The dates and causes of disability pensions granted for the subjects of this study between 1 January 1994 and 31 December 2006 were obtained.
Statistical analysis
Baseline differences between the groups in demographics, special medication reimbursements, and the purchases of analgesics and antidepressants were analysed by χ 2 test. We used the Cox proportional hazard models to study the risk of medically certified sickness absence and disability retirement among the patients with FM participating in specific FM courses, compared with those participating in non-specific musculoskeletal rehabilitation, and calculated the corresponding hazard ratios (HR) with 95% confidence intervals (95% CI). The outcome measures were the first long (≥ 11 days) sickness leave, the first very long (≥ 90 days) sickness leave, and the incidence of disability pension. The HR were adjusted for age, gender, occupational status, and entitlement to any special medication reimbursement. The follow-up period was calculated starting from 1 January of the year following the intervention. The employees were censored on the date of the first long sick-leave, on the date of the first very long sick-leave, or on the date they were granted a disability pension, reached the age of 63 years (official age of retirement in Finland), or died, or on 31 December of the 6th year of follow-up, or on 31 December in the year 2006, whichever came first.
The time-dependent interaction term between the intervention and the follow-up period was non-significant for the first long sick-leave (p = 0.826), the first very long sick-leave (p = 0.295), and disability pension (p = 0.356), thus confirming that the proportional hazard assumption was justified. We then calculated Kaplan-Meier hazard curves to illustrate the associations of medically certified sickness absences and disability pensions for the rehabilitees participating in each of the rehabilitation programmes.
All the analyses were performed with SAS 9.1.3 statistical software (SAS Institute, Inc., Cary, North Carolina, USA).
RESULTS
Baseline health indicators
The comparison of baseline health indicators of the participants in the specific FM courses (n = 124) and non-specific musculoskeletal rehabilitation (n = 94) showed that there were no significant differences between the groups in terms of gender distribution, occupational status, type of work contract, special medication reimbursements, or purchases of analgesics and antidepressants (Table II) . However, the participants in the specific FM courses were younger than the participants in non-specific musculoskeletal rehabilitation (mean age 48.6 vs 51.0 years) and they were less frequently entitled to special medication reimbursement for the treatment of chronic or severe disease (32% vs 43%). Prescribed analgesics were used by half (54%) of all patients with FM, and antidepressants by 28-40% of all patients with FM. Compared with all permanently employed employees working in the service of the 10 towns, the patients with FM had a significantly higher prevalence of chronic and severe diseases (37% vs 17%), and a 5-fold quantity of annual analgesic and antidepressant purchases calculated in DDDs. The mean annual number of sickness absence days for the patients with FM was 58.0 (SD 71.0), while the corresponding figure for all employees was 14.9 (SD 30.5). Fig. 1 shows that there was no difference in the risk of sickness absence between the rehabilitation groups during the 6-year follow-up. Fifty percent of the patients with FM had a sick-leave spell during the first year following the rehabilitation, and 80-82% by the end of the follow-up. The percentages for very long sick-leave were 10-15% and 40%, respectively. Table III shows the HR of sickness absence for the participants in the specific FM courses compared with the participants of non-specific musculoskeletal rehabilitation, Inpatient rehabilitation programmes for fibromyalgia adjusted for age, occupational status, and special medication reimbursements.
Sickness absence after rehabilitation
Disability pensions
No difference was found in the occurrence of disability pensions between the 2 groups. During the 6-year follow-up, 26% (31 / 121) of the rehabilitees in the specific FM courses and 29% (27 / 94) of the rehabilitees in non-specific musculoskeletal rehabilitation were granted disability pension (Fig. 1 , Table III ). In addition, the proportions of musculoskeletal or non-musculoskeletal diagnoses as the primary indication for disability pension did not differ between the rehabilitation groups.
We also compared work disability after intervention between the rehabilitees with a diagnosis of FM (n = 94) and with other musculoskeletal diagnosis (n = 2423) in the non-specific musculoskeletal rehabilitation courses. After adjustments for age, occupational status and special medication reimbursements, the risk of work disability was not significantly different among the FM rehabilitees compared with the non-FM rehabilitees in the same non-specific musculoskeletal rehabilitation courses: HRs (95% CI) for sick-leave > 11 days, for sick-leave > 90 
DISCUSSION
Contrary to our hypothesis, the rehabilitation course specifically designed for patients with FM was not superior to non-specific rehabilitation for patients with musculoskeletal disorders in this observational study of 215 patients with FM. In line with previous studies (4, 6, 10) co-morbidity was common among the FM rehabilitees, as indicated by the high proportion of special medication reimbursements. Co-morbidity is a possible explanation for the very high incidence of temporary and permanent disability found among the FM rehabilitees at baseline and through the 6-year follow-up after the intervention.
The two interventions
The two intervention programmes differed with respect to the content and proportion of education and with respect to the strenuousness of physical exercise. Many studies have suggested a combination of education and exercise to be more effective in revealing symptoms and disability than education alone (23) (24) (25) . In rehabilitation provided for FM patients, education has been shown to enhance self-efficacy and promote self-management of symptoms (26) . A Swedish qualitative study on coping strategies among working women with FM emphasized that a "grieving process" was a prerequisite for managing with chronic symptoms (27) . The ability to grieve and to accept the situation is probably best achieved by providing information and education. In this long and difficult process a cognitive behavioural approach may also be important. More individualized educational interventions have been called for, but participation in a small group of 6-10 people is preferred (12) . The results of the present study, using work disability-related outcome measures, do not suggest any additional benefit attributed to small-group education or other deepened FM-specific educational content of FM rehabilitation.
In a prospective study of patients with FM with a 4.5-year follow-up, an adequate physical activity level predicted positive outcome (16) . A meta-analysis of aerobic exercise programmes suggested a substantial improvement in tender-point pain threshold and a reduction in pain rating among the FM participants; in the programmes the aerobic exercises were performed at 55-90% of the predicted maximum heart rate for a minimum of 20 min at least twice a week (28) . This type of moderate to high intensity aerobic exercise programme is typical in the non-specific musculoskeletal rehabilitation, but not in the specific FM courses provided by the SII. However, the low to moderate level of aerobic exercise usually applied in the FM courses has also been suggested to improve symptom-related well-being (29) . The present study provides no preference for lower or higher level aerobic exercise in FM rehabilitation in terms of reduced work disability as an outcome measure.
Bearing in mind the latest recommendations for the management of FM, the programme of FM courses provided by the SII may need some reconsidering. In a recent review article on EULAR 1 evidence-based recommendations for management of FM, emphasis was put on a tailor-made content of the rehabilitation programme (30) . While FM is a polysymptomatic disorder, perhaps having several mechanisms of pathogenesis, it may be impossible for a group of rehabilitees to benefit maximally from a single particular programme. In the same review article the authors state, based on expert opinion, that cognitive behavioural therapy may be beneficial for some patients with FM. In the FM courses the role of the cognitive behavioural approach was fragmental.
When comparing the 2 interventions, in addition to the content of the programmes, there was a considerable difference in the mean lengths of the rehabilitation periods and especially in the 
Work disability
Many prior investigations have reported on substantial and long-term work disability among patients with FM (31) (32) (33) (34) . In an American study, patients with FM showed the lowest employment figures among the patients of a specialized chronic fatigue clinic (31) . A Swedish study on female patients with FM at a university hospital pain and rheumatology clinic reported 50% of patients to be employed, 15% full-time. The employment status had changed for 58% of working women (32) . The results of these studies are in line with our study.
In our study, both temporary and long-term work disability was common among the patients with FM. While all the employees of the same organizations had 14.9 (SD 30.5) days of sickness absence in a year, the patients with FM showed a 4-fold increase in the number of sick-leave days. After the intervention, long sick-leave accumulated rapidly among the patients with FM. The probability of any sick-leave was 2-fold and that of very long (≥ 90 days) sick-leave 3-fold for the patients with FM compared with all employees after adjustments for gender, age, occupational status, and entitlement to special medication reimbursement. During the 6-year follow-up period, the corresponding adjusted HR for permanent disability was also 3-fold for patients with FM in both intervention groups compared with all employees.
However, work disability was also very common among the employees with musculoskeletal disorder other than FM. We found no significant differences in the work disability outcomes when comparing the results of the FM rehabilitees and the non-FM rehabilitees of non-specific musculoskeletal rehabilitation of the SII.
While FM seems to be a serious work disability problem, evidence on the effects of rehabilitation programmes is scarce or lacking. In a German study with a 2-year observation period, the work disability status of patients with FM did not change, regardless of therapies received (34) . A Finnish non-controlled study with a 1-year follow-up period on the effects of FM rehabilitation courses (similar to those examined in the present study) did not show any benefit in terms of work capacity (33) . One-third of the rehabilitees who were employed at the baseline were granted disability pension by the end of the follow-up. Our results accord with those of the previous studies. We found no differences in the risk of future work disability between the 2 intervention programmes for patients with FM. In the present study, 26% of the specific FM course rehabilitees and 29% of the non-specific musculoskeletal rehabilitation rehabilitees were granted disability pension within 6 years after the intervention. The risk for disability pension with the main diagnosis other than a musculoskeletal disease appeared to be higher among the rehabilitees of the specific FM courses than among the non-specific musculoskeletal rehabilitation rehabilitees, but the difference was not significant.
Strengths and limitations
The strengths of our study include reliable and pertinent data collected from the national registers and the employers´ records. The fact that the participants in each of the interventions were from the same work organizations decreases the likelihood of recording bias.
The main limitation of our study is the lack of a randomization in the intervention groups. For an assessment of treatment efficacy, a randomized controlled study design provides the best protection against bias and confounding. Our study was an observational one, conducted in a real-life setting, and the programmes of the two interventions were pragmatic, guided by the SII instructions. There were no disease-or symptomspecific criteria for the allocation of patients with FM to either the FM-specific intervention group or the non-specific musculoskeletal intervention group. A limitation is that we did not have data about the duration of symptoms or social situation other than work of the patients with FM. We assessed morbidity of the participants on the basis of data available from the registers and found no baseline differences between the two intervention groups. The only essential difference was age: the participants in the non-specific musculoskeletal rehabilitation programme were older than those participating in the FM-specific intervention. Because our analyses were adjusted for age, occupational status, and prevalence of special medication reimbursement (as a marker of common morbidity), the finding of a similar risk of sickness absence and work disability irrespective of the type of intervention is unlikely to result from major differences between the two groups.
In conclusion, work disability, both temporary and permanent, is high among patients with FM. Participation in a specific FM rehabilitation programme demonstrated no additional benefit over a non-specific musculoskeletal rehabilitation programme in preventing work disability. The contents of the specific FM courses provided by the SII may need reconsidering according to the recent recommendations about the non-pharmacological treatment of FM. More research is needed for the purpose of developing effective treatment and rehabilitation programmes in order to control the burden of work disability related to FM.
